Background-Extent and severity of myocardial ischemia are determinants of risk for patients with coronary artery disease, and ischemia reduction is an important therapeutic goal. The Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation (COURAGE) nuclear substudy compared the effectiveness of percutaneous coronary intervention (PCI) for ischemia reduction added to optimal medical therapy (OMT) with the use of myocardial perfusion single photon emission computed tomography (MPS). Methods and Results-Of the 2287 COURAGE patients, 314 were enrolled in this substudy of serial rest/stress MPS performed before treatment and 6 to 18 months (meanϭ374Ϯ50 days) after randomization using paired exercise (nϭ84) or vasodilator stress (nϭ230). A blinded core laboratory analyzed quantitative MPS measures of percent ischemic myocardium. Moderate to severe ischemia encumbered Ն10% myocardium. The primary end point was Ն5% reduction in ischemic myocardium at follow-up. Treatment groups had similar baseline characteristics. At follow-up, the reduction in ischemic myocardium was greater with PCIϩOMT (Ϫ2.7%; 95% confidence interval, Ϫ1.7%, Ϫ3.8%) than with OMT (Ϫ0.5%; 95% confidence interval, Ϫ1.6%, 0.6%; PϽ0.0001). More PCIϩOMT patients exhibited significant ischemia reduction (33% versus 19%; Pϭ0.0004), especially patients with moderate to severe pretreatment ischemia (78% versus 52%; Pϭ0.007). Patients with ischemia reduction had lower unadjusted risk for death or myocardial infarction (Pϭ0.037 [risk-adjusted Pϭ0.26]), particularly if baseline ischemia was moderate to severe (Pϭ0.001 [risk-adjusted Pϭ0.08]). Death or myocardial infarction rates ranged from 0% to 39% for patients with no residual ischemia to Ն10% residual ischemia on follow-up MPS (Pϭ0.002 [risk-adjusted Pϭ0.09]). Conclusions-In COURAGE patients who underwent serial MPS, adding PCI to OMT resulted in greater reduction in ischemia compared with OMT alone. Our findings suggest a treatment target of Ն5% ischemia reduction with OMT with or without coronary revascularization. (Circulation. 2008;117:1283-1291.) (W.E.B.). Clinical trial registration information-URL: http://www.clinicaltrials.gov. Unique identifier: NCT00007657. The online-only Data Supplement is available with this article at http://circ.ahajournals.org/cgi/content/full/CIRCULATIONAHA.107.743963/DC1.
S tress myocardial perfusion single photon emission computed tomography (MPS), which measures extent and severity of inducible ischemia, is commonly used to risk stratify patients with stable coronary artery disease (CAD) and guide therapeutic decision making. 1, 2 MPS provides an accurate estimation of risk for major cardiac events and is commonly used to select patients for coronary revascularization. [1] [2] [3] [4] [5] Observational data suggest that coronary revascularization provides a survival benefit over medical therapy when moderate to severe ischemia is present. 2 
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The Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation (COURAGE) trial was a strategy-driven trial randomizing 2287 patients to optimal medical therapy (OMT) with or without percutaneous coronary intervention (PCI). 6 The main trial results revealed no difference by treatment in the primary end point of death or acute myocardial infarction (MI) for a median 4.6 years of follow-up (Pϭ0.62). 6 The trial included a nuclear substudy to measure ischemic burden in a subset of patients.
Limited information is available about the effectiveness of OMT with or without PCI in reducing the extent and severity of inducible ischemia in patients with stable CAD. [7] [8] [9] [10] [11] [12] The primary aim of the nuclear substudy was to compare changes in ischemic burden after randomization to PCIϩOMT compared with OMT alone and to explore associations with patient outcome.
Methods
The methods of the COURAGE main trial and nuclear substudy (clinical trial No. NCT00007657) were described previously. 6, 13 We screened 35 539 patients between 1999 and 2004 at 50 US and Canadian centers with local institutional review board approval.
Patient Eligibility
This substudy was predefined and electively offered to interested sites. Patients were enrolled from 25 of the 50 COURAGE sites. Patients willing to participate were consecutively enrolled and underwent pretreatment and 6-to 18-month follow-up gated MPS. Enrollment in this substudy continued until completion of the main trial, resulting in a sample size of 314 patients (PCIϩOMT, nϭ159; OMT, nϭ155). We estimated that a sample size of 170 patients would be adequate (power Ն0.8; ␣, Pϭ0.01) to detect treatment differences in ischemia reduction. The assumptions for this calculation were that nearly half of the patients would exhibit a significant reduction in ischemia compared with one quarter of patients receiving usual care. Given that our sample size calculation was based on small published series, 9, 10 we oversampled both groups to attain an enrollment of Ϸ300 patients.
Substudy entry criteria included patients with medically stable CAD with Ն70% stenosis in at least 1 major epicardial coronary artery and MPS ischemia. Both criteria were assessed by the site investigator but subsequently evaluated at independent core angiographic and MPS laboratories. Patients undergoing other forms of stress testing were not eligible for study entry (nϭ556). Patients with refractory heart failure symptoms, cardiogenic shock, ejection fraction Ͻ30%, or coronary anatomy unsuitable for PCI were excluded from the main trial.
Gated MPS Core Laboratory
The rest and stress gated MPS data were stored electronically at the site and sent to the nuclear core laboratory at Cedars-Sinai Medical Center (Los Angeles, Calif). Participating sites were required to pass image quality and procedural standardization assessment before patient enrollment with the prescribed COURAGE gated MPS methods. 13 Image quality was assessed by nuclear cardiologists blinded to the site and randomization arm. Patients underwent a 1-or 2-day (22% were 2-day) protocol with either rest 201 Tl or 99m Tc sestamibi combined with stress 99m Tc sestamibi.
Total Perfusion Defect Quantification
MPS scans were interpreted quantitatively with the use of the total perfusion defect (TPD). 14 The TPD is automatically derived by computer software (QPS, Cedars-Sinai Medical Center, Los Angeles, Calif) and designed to be equivalent to visual summed scores combining defect extent and severity on a pixel-by-pixel continuous basis. A floating-point score is assigned to each abnormal pixel on the polar map with a minimum abnormal score of 2.0 and a maximum abnormal score of 4.0 with the use of linear mapping, based on the degree to which the pixel value falls below the normal limit. A score of 0.0 is assigned to the pixels within normal limits and a maximum score of 4.0 is assigned to all pixels with values Ͼ70% below the normal limit. The percent ischemic myocardium was calculated by subtracting the rest from the stress TPD. Less than 5% ischemic myocardium was considered minimal ischemia, 5% to 9% ischemic myocardium was considered mild ischemia, and Ն10% ischemic myocardium was considered moderate to severe ischemia. 2, 15 TPD abnormalities were also ascribed to individual coronary arteries. 16 Left ventricular ejection fraction was computed with the use of quantitative gated single photon emission computed tomography software. 17
Treatment
Details about OMT and PCI in COURAGE were published with the main results. 6 Both groups received OMT, which included antiplatelet therapy (low-dose aspirin); anti-ischemic therapy (long-acting metoprolol, amlodipine, and isosorbide mononitrate, alone or in combination); lisinopril or losartan for hypertension, reduced ejection fraction, or secondary prevention; and low-density lipoprotein (LDL) cholesterol-lowering therapy with simvastatin alone or in combination with ezetimibe to achieve a target of 60 to 85 mg/dL. After achievement of the LDL target, secondary targets were (1) raising high-density lipoprotein cholesterol Ͼ40 mg/dL and (2) lowering triglyceride levels Ͻ150 mg/dL with exercise or in combination with extended-release niacin or fibrates. Lifestyle counseling for diet, smoking cessation, glycemic control, and weight loss was administered to both groups.
For patients randomized to PCI, target lesion revascularization was attempted in every case. Angiographic success was defined as normal coronary arterial flow as well as Ͻ50% residual stenosis after balloon angioplasty or Ͻ20% after stent implantation. The percent residual stenosis was assessed by quantitative coronary angiographic methods before and after PCI. Aspirin and clopidogrel were prescribed after PCI according to established treatment guidelines.
Details of treatment, angina status, risk factor profiles, and lifestyle modification data are presented in the Appendix in the online-only Data Supplement.
Testing Sequence
All patients underwent gated MPS before treatment initiation. A follow-up scan was performed at 6 to 18 months (meanϭ374Ϯ50 days) after PCIϩOMT or OMT. The pretreatment MPS protocol required that patients discontinue ␤-blockers, other anti-ischemic therapies except short-acting nitroglycerin, and statins for 24 to 48 hours before testing. For the follow-up scan, patients were tested on all prescribed anti-ischemic and cholesterol-lowering therapies. The goal of the second scan was to assess the effectiveness of a patient's ongoing therapeutic regimen to reduce ischemia.
The type of provocative stress was required to be the same on pretreatment and posttreatment MPS. The protocol recommended adenosine stress at pretreatment and posttreatment MPS to maintain consistency in the type and intensity of hyperemic stimulus, but exercise stress was acceptable. For exercising patients, injection of the radiopharmaceutical was performed at a similar workload for the follow-up and baseline MPS. The results presented are combined and did not differ when the type of stress was analyzed separately.
Statistical Methods
The primary end point of this substudy was a Ն5% reduction in percent ischemic myocardium when the follow-up MPS was compared with the pretreatment MPS. 13 Clinical data were aggregated for comparison of baseline tabular data, including continuous and categorical measures, with the use of t test or 2 statistics. When appropriate, paired t tests were used to compare differences in myocardial perfusion, ventricular function, and exercise time. Continuous measurements that were not distributed normally were compared with nonparametric statistics. Specifically, a Wilcoxon rank sum test was used to compare data across independent groups, and a Wilcoxon signed rank test was used to compare paired data between index and follow-up MPS. Additionally, we employed McNemar's 2 test to compare the percentage of patients with exertional chest pain. A general linear model was used to compare pretreatment and posttreatment percent ischemic myocardium. It was predicted that patients with a greater extent and severity of pretreatment ischemia would exhibit greater degrees of resolution. 9 Thus, models evaluat-ing the change in percent ischemic myocardium by treatment were weighted by the baseline ischemic burden, although this did not affect the main comparison. A threshold reduction of Ն5% ischemic myocardium was deemed appropriate because it exceeded test repeatability. 14 Comparisons of rest and stress TPD measurements as well as ventricular function measurements were analyzed with a paired t test statistic.
Methods for collection of death or nonfatal MI were reported previously. 6 Follow-up time was initiated at the second MPS. Procedural MI was censored at the time of PCI. Kaplan-Meier survival analyses were calculated. Wald 2 statistics from a Cox proportional hazards model were used to compare survival groups. A multivariable Cox model, controlling for randomized treatment, was included for each prognostic analysis.
All authors had full access to and take full responsibility for the integrity of the data. All authors have contributed to the writing and agree to the manuscript as written.
Results

Pretreatment Clinical Characteristics
Compared with the main trial, patients enrolled in this substudy had less severe angina (Pϭ0.013) and less multivessel CAD (Pϭ0.05), with a similar frequency of ischemia (Pϭ0.55) ( Table 1 ). Before treatment, substudy patient groups had similar proportions of Canadian Cardiovascular Socity class I to II angina (74% for PCIϩOMT versus 73% for OMT; Pϭ0.99) and angiographic multivessel CAD (73% for PCIϩOMT versus 76% for OMT; Pϭ0.38). Substudy patients randomized to PCIϩOMT were, on average, younger (Pϭ0.03).
PCI Success
Of the 159 patients randomized to PCIϩOMT, angiographic success of the initial PCI was 93% ( Table 2 ).
Pretreatment and 6-to 18-Month Posttreatment Stress Test Results
Patients randomized to PCIϩOMT and OMT had similar pretreatment stress test results (Table 3) . At the follow-up MPS, the frequency of exercise ST segment depression was lower in both treatment groups but did not differ significantly between groups. Exercise duration increased significantly in both treatment groups (Ϸ1.1 minute; both PϽ0.01) with no significant between-group differences. There was a trend toward a greater frequency of exertional chest pain in patients randomized to OMT (11% for PCIϩOMT versus 28% for OMT; Pϭ0.06) ( Table 3 ).
Pretreatment and 6-to 18-Month Posttreatment Gated MPS Results
The pretreatment percent ischemic myocardium was similar for those randomized to PCIϩOMT compared with OMT alone (8.2%; 95% confidence interval, 7.2% to 9.3% versus 8.6%; 95% confidence interval, 7.5% to 9.8%; Pϭ0.63) (Figure 1 ). At baseline, moderate to severe ischemia was noted in 34% of PCIϩOMT versus 33% of OMT patients (Pϭ0.81). On the 6-to 18-month MPS (meanϭ374Ϯ50 days), significant ischemia reduction was noted in both groups; however, the reduction in percent ischemic myocardium was greater in the PCIϩOMT group than the OMT group (Ϫ2.7%; 95% confidence interval, Ϫ1.7% to Ϫ3.8% versus Ϫ0.5%; 95% confidence interval, Ϫ1.6% to 0.6%; PϽ0.0001) (Figure 1 ). On follow-up MPS, more PCIϩOMT patients had no inducible ischemia (15.2% versus 8.8%; Pϭ0.06), and fewer had Ն10% residual ischemic myocardium (15.8% versus 27.0%; Pϭ0.02) ( Tables 4 and 5 ). The primary end point, significant ischemia reduction, occurred in 33% of PCIϩOMT patients compared with 19% of OMT patients (Pϭ0.0004). Among patients with moderate to severe pretreatment ischemia, more PCIϩOMT patients demonstrated a significant reduction in ischemia compared with OMT patients (78% versus 52%; Pϭ0.007). In the subset of patients with significant ischemia reduction, the average reduction was similar between groups (10.6% for PCIϩOMT versus 10.5% for OMT; Pϭ0.96). In this subset, the frequency of perfusion normalization was higher for PCIϩOMT patients than for OMT patients (31.4% versus 17.8%; Pϭ0.006) ( Table 5 ).
Rest and poststress ventricular function measurements were generally similar between groups at baseline and follow-up (Table 4 ). There was a small decrease in poststress end-systolic volume (Pϭ0.02) and rise in ejection fraction (Pϭ0.001) on the 6-to 18-month follow-up MPS for PCIϩOMT patients.
Pretreatment and 6-to 18-Month Posttreatment Risk Factor Profiles and Lifestyle Modifications
After 6 to 18 months of aggressive risk factor and lifestyle modification, significant reductions in LDL cholesterol and blood pressure and significant increases in physical activity were reported for both treatment groups. Patients randomized to OMT experienced a greater decline in LDL cholesterol (Pϭ0.03). See Appendix A in the online-only Data Supplement. All values are meanϮSD. At baseline, missing ventricular function measurements, nϭ141; at follow-up, missing ventricular function measurements, nϭ26. Statistical analyses similar to those that were applied to Table 3 apply to Table 4 , including comparisons within treatment groups: paired t test for MPS measurements and Wilcoxon signed rank test for percent ischemic myocardium. For within-patient treatment differences, we applied a Wilcoxon rank sum test for percent ischemia and differences in MPS measurements using a 2-sample t test. A total of 86 and 86 paired comparisons were available for the PCIϩOMT and OMT subsets. 
Follow-Up Anginal Status at 6 to 18 Months After Treatment
At follow-up, improvement by Ն1 Canadian Cardiovascular Society class was more frequent in the PCIϩOMT group than the OMT group (82% versus 70%; Pϭ0.007). At 6 to 18 months of follow-up, 70% of PCIϩOMT and 63% of OMT patients were angina free (Pϭ0.15). Among patients with significant ischemia reduction, nearly 80% of both treatment groups were angina free.
18-Month Follow-Up Anti-Ischemic Therapy
Anti-ischemic therapies were similar for both groups, except that fewer PCIϩOMT patients were taking long-acting nitrates at follow-up (64% versus 75%; Pϭ0.03). See Appendix B in the online-only Data Supplement.
Reduction of Ischemic Burden and Clinical Outcomes
Patients who exhibited no significant ischemia reduction on follow-up MPS were more likely to subsequently cross over to revascularization (from the OMT group) or undergo repeat revascularization (from the PCIϩOMT group) (Figures 2 to  4) . Thirty-two of 155 patients (21%) randomized to OMT crossed over to revascularization after the second MPS; 80% of those had exhibited no significant reduction in ischemia. Approximately 15% of those randomized to PCIϩOMT underwent repeat revascularization after the second MPS, in whom 75% had exhibited no significant ischemia reduction.
The substudy sample size was not powered to examine differences in clinical outcomes according to change in ischemic burden. Therefore, the following data are for hypothesis-generating purposes. After an average follow-up of 3.6 years following the second MPS, the overall rate of death or nonfatal MI was 21.7%; of this, nearly three fourths were nonfatal MI. Multivariable Cox models were devised for this nonrandom comparison, controlling for index treatment. In each case, risk adjustment attenuated comparative differences for Figures 2 through 4 . The unadjusted rate of death or nonfatal MI was 13.4% for patients exhibiting significant ischemia reduction compared with 24.7% for those without significant ischemia reduction (Figure 2 ; unadjusted Pϭ0.037; risk-adjusted Pϭ0.26). Similarly, for the 105 patients whose pretreatment MPS had moderate to severe ischemia, the death or MI rate was 16.2% for those exhibiting significant ischemia reduction compared with 32.4% for those with no significant ischemia reduction or worsening ischemia on follow-up MPS (Figure 3 ; unadjusted Pϭ0.001; risk-adjusted Pϭ0.082). A final analysis explored the role of residual ischemia and outcome (Figure 4 ; unadjusted Pϭ0.001; risk-adjusted Pϭ0.09). There was a graded relationship between risk of events and the extent and severity of residual ischemia. The rate of death or MI ranged from 0% for patients with no ischemia to 39.3% for patients with Ն10% ischemic myocardium on their follow-up MPS. Riskadjusted hazard ratios ranged from 1.3 to 7.5 for mild (1% to 4.9% ischemic myocardium) to moderate to severe ischemia (Ն10% ischemic myocardium) on the follow-up MPS (Pϭ0.09).
Discussion
In this subset of COURAGE patients, the addition of PCI to OMT resulted in more effective reduction of ischemia than Figure 2 . Kaplan-Meier survival for patients with Ն5% reduction in ischemic myocardium and for those without significant reduction in ischemia after 6 to 18 months of PCIϩOMT or OMT. Overall event-free survival was 86.6% vs 75.3% for patients with vs without significant ischemia reduction (Pϭ0.037). In a risk-adjusted Cox model (controlling for randomized treatment), this difference was not significant (Pϭ0.26).
Figure 3.
Kaplan-Meier survival for the subset of 105 patients with moderate to severe pretreatment ischemia including a comparison of patients with Ն5% reduction in ischemic myocardium compared with those without a significant reduction in ischemia after 6 to 18 months of PCIϩOMT or OMT. Overall event-free survival was 83.8% vs 66.0% for patients with vs without significant ischemia reduction (Pϭ0.001). In a riskadjusted Cox model (controlling for randomized treatment), this difference was not significant (Pϭ0.082).
OMT alone, and complete normalization of MPS was more common in the PCIϩOMT group. For PCIϩOMT patients, the greater reduction in ischemic burden was associated with improvements in angina class and less reliance on nitrate therapy for symptom relief, results that mirror near-term improvements reported within the main trial. 6 Moreover, the majority of patients from both treatment groups with ischemia reduction were angina free at 6 to 18 months of follow-up. Regardless of treatment assignment, we found that the magnitude of residual ischemia on follow-up MPS was proportional to the risk for death or MI, although our outcome comparisons were limited to a small subset of enrolled patients and should be viewed for purposes of hypothesis generation. Similarly, although underpowered for estimation of prognosis, our preliminary observations were that patients randomized to either treatment with a Ն5% reduction in ischemia had a reduced rate of death or MI, although this was not statistically significant in risk-adjusted analyses. Although univariable associations with serial MPS results were not retained in risk-adjusted models, these trends should form the basis for additional exploration regarding the value of MPS ischemia to guide therapeutic decision making.
In our substudy, the anti-ischemic benefit of PCI was greatest for patients with more severe ischemia at baseline. Moderate to severe ischemia, defined as Ն10% ischemic myocardium on the pretreatment MPS, was previously reported from observational series as a cut point beyond which improvement in event-free survival with coronary revascularization was greater than that of medical therapy. 2 In the COURAGE substudy, patients randomized to PCIϩOMT with moderate to severe pretreatment ischemia more commonly experienced a significant reduction in ischemia at 6 to 18 months of follow-up compared with those receiving OMT (78% versus 52%). This study reports the largest series to date on ischemia reduction with medical therapy in a clinical trial. The COURAGE trial, utilizing meticulous risk factor control and lifestyle management strategies as well as tar-geted anti-ischemic therapies, was able to reduce ischemia in nearly 1 in 5 OMT patients. Of the OMT patients exhibiting significant ischemia reduction, the majority were also angina free, with generally mild residual ischemia on their follow-up MPS. Prior series examining ischemia reduction with medical therapy have been limited to very small patient samples. [7] [8] [9] [10] [11] In series of 20 to 25 patients, smaller perfusion defects were noted in patients receiving statin therapy compared with placebo. 9, 10 In the Adenosine Sestamibi Post-Infarction Evaluation of 205 low-risk, uncomplicated postinfarction patients, nearly 80% of patients treated with coronary revascularization or medical therapy experienced significant ischemia suppression. 18 In COURAGE, the focus of treatment for all patients was an array of anti-ischemic and effective secondary prevention therapies including not only nitrates, ␤-blockers, and calcium channel blockers but also statin therapy with an established anti-ischemic benefit. Our findings, coupled with prior evidence, underscore the feasibility of achieving important reductions in ischemia with antianginal therapy combined with a strategy of optimal risk factor control and lifestyle modification.
We chose to define a significant reduction in ischemia as Ն5% on the basis of observational reports that this threshold denotes patients with significantly improved near-term CAD event rates. 2, 11, 19 The present results represent an important advancement over those reported from the Angioplasty Compared with Medicine Study, in which patients randomized to percutaneous transluminal coronary angioplasty had medical therapies tapered and were taken off all antianginal medications at the time of their planar 201 Tl scan. 20 Another important departure of the COURAGE nuclear substudy methods from traditional practice was to retest patients on all antianginal and statin medications with the aim of examining the adequacy of therapy in reducing a patient's pretreatment ischemic burden.
Our exploratory analysis of clinical outcomes revealed that rates of death or MI were directly proportional to the extent Figure 4 . A, Kaplan-Meier survival for patients by residual ischemia including 0%, 1% to 4.9%, 5% to 9.9%, and Ն10% ischemic myocardium, respectively, after 6 to 18 months of PCIϩOMT or OMT. Overall event-free survival was 100%, 84.4%, 77.7%, and 60.7%, respectively, for 0%, 1% to 4.9%, 5% to 9.9%, and Ն10% ischemic myocardium (Pϭ0.001). In a risk-adjusted Cox model (controlling for randomized treatment), this difference was not significant (Pϭ0.09). B, Unadjusted (dark gray bars) and risk-adjusted (light gray bars) hazard ratios for the extent and severity of residual ischemia at 6 to 18 months of follow-up. and severity of ischemia on the 6-to 18-month MPS study. These results trend in the same direction as the Angioplasty Compared with Medicine Study, an older study reporting that ischemia normalization was associated with improved eventfree survival in long-term follow-up. 20 Our results suggest that treatment targets of Ն5% ischemia reduction or elimination of residual ischemia are therapeutic goals that should be tested in a randomized clinical trial, especially in patients with moderate to severe ischemia at baseline.
Study Limitations
Although patients in the main trial were randomized, results from the present series are nonrandom comparisons by treatment. A comparison of clinical characteristics reveals that substudy patients were generally lower risk than patients in the main trial. MPS ischemia testing was not mandated in the main study protocol, and, as such, treatment comparisons may be the result of selection bias. Sites were encouraged to enroll consecutive patients when clinically feasible. Studies such as the Bypass Angioplasty Revascularization Investigation-2 Diabetes trial may provide new insights into the value of routine pretreatment stress MPS, 21 a required test within this trial. This substudy was not statistically powered to examine differences in long-term prognosis. Although when taken out of context, the substudy results suggest that subjects randomized to PCIϩOMT would have lower risk for death or MI than those randomized to OMT alone, we know that this was not found in the main COURAGE trial results. 6 This suggests that the sample in this nonrandomized substudy is selected and deviates from the overall COURAGE population.
Conclusions
From this substudy of selected COURAGE patients who underwent serial MPS imaging, adding PCI to OMT resulted in greater reduction in inducible ischemia compared with OMT alone, and the benefit was greatest among patients with more severe baseline ischemia. Our exploratory analysis of clinical outcomes revealed that, regardless of treatment assignment, the magnitude of residual ischemia on follow-up MPS was proportional to the risk for death or MI, and a Ն5% reduction in ischemia was associated with a significant reduction in risk. These observations should inform the design of future randomized controlled trials to test the utility of reducing myocardial ischemia to Յ5% in patients with moderate to severe pretreatment ischemia to optimize prognosis. 
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